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- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I) ^ Responsive to communication(s) filed on 22 August 2007 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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5) D Claim(s) is/are allowed. 
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Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

I I) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 2, 5, 6, 9, 10, 12, 13, 21 and 23 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Chu (U.S. Patent Publication 2004/0192058). 

Chu discloses a pattern forming method comprising: placing an etch stop layer 
on a substrate (Paragraph 0017), forming a dielectric insulating layer of the etch stop 
layer (Paragraph 0018), depositing an anti-reflective coating over the insulating layer 
(Paragraph 0020), placing a photoresist layer over the anti-reflective coating and 
carrying out a photolithographic process (Paragraph 0021), placing a second 
photoresist layer over the substrate, patterning the second photoresist layer (Paragraph 
0023), exposing the patterned photoresist to a carbon monoxide containing plasma to 
form a polymer layer on the surface of the photoresist layer (Paragraph 0024), etching 
the substrate with fluorocarbon gas, using the hardened photoresist layer as a mask 
(Paragraph 0028), and performing an oxygen ashing process to remove the photoresist 
layer (Paragraph 0029), as recited in claims 1, 2, 5, 6, 9, 10, 12, 13, 21 and 23 of the 
present invention. 
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Chu teaches every limitation of claims 1, 2, 5, 6, 9, 10, 12, 13, 21 and 23 of the 
present invention and thus anticipates the claims. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1,2, 5-10, 12, 13, 21, and 23 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Lindley (U.S. Patent 6326307) in view of Meyer (U.S. Patent 
4504574). 

Lindley discloses an etching process comprising: providing a substrate with 
several metallization layers (Column 1, Lines 13-14), placing a photoresist layer on top 
of the oxide layer and patterning it to form a mask for etching (Column 4, Lines 62-64), 
pretreating the patterned photoresist layer and etching the metallization layers (Column 
4, Lines 64-66), as recited in claims 1, 9, 12 and 21 of the present invention. Lindley 
states that the etching is performed with a fluorocarbon plasma, as recited in claims 6, 
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9, 12 and 21 of the present invention. Since the layers are being exposed to 
fluorocarbon plasma during the etching process, this means that fluorine radicals are 
present during etching, as recited in claim 5 of the present invention. Lindley discloses 
that a dielectric layer, such as silicon dioxide, is typically used as one of the 
metallization layers being etched (Column 1, Line 15-16), as recited in claim 1 of the 
present invention. Lindley states that a polymer layer is formed over the top of the 
photoresist layer and the photoresist sidewalls during the fluorocarbon treatment 
(Column 3, Lines 55-56), as recited in claims 12 and 21 of the present invention. 
Lindley also states that carbon monoxide gas can be present during the plasma 
treatment (Column 8, Line 22), as recited in claims 2, 10, 13, and 23 of the present 
invention. Finally, Lindley discloses that the main etch is performed in the same reactor 
as the photoresist pretreatment, without extinguishing the plasma between the two 
steps (Column 5, Lines 49-51), as recited in claim 7 of the present invention. Lindley 
states that in this type of etch reactor, RF bias power is coupled to a pedestal electrode 
supporting the wafer to be etched (Column 5, Lines 8-10), which is taken to mean that 
power is supplied to the bottom of the wafer, as recited in claim 8 of the present 
invention. Lindley also states that the RF power increases when transitioning between 
photoresist pretreatment and the etching process (Column 5, Lines 53-55), as recited in 
claim 8 of the present invention. 

Lindley fails to disclose that plasma used for the photoresist treatment is formed 
using a fluorine-free carbon-containing gas. 

Meyer discloses a pattern forming method comprising: placing a chromium layer 
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onto a substrate, forming a photoresist layer on the chromium layer, exposing and 
developing the photoresist layer to form a pattern, exposing the photoresist layer to a 
carbon monoxide plasma to treat the surface of the photoresist layer, patterning the 
chromium layer by plasma etching, using the patterned photoresist layer as a mask, and 
removing the patterned photoresist layer (Column 2, Line 39-Column 3, Line 10). 
Meyer does not state that the carbon monoxide plasma contains fluorine, as recited in 
claims 1, 9, 12 and 21 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have used a fluorine-free carbon-containing gas, as suggested 
by Meyer, in the process of Lindley because Meyer teaches that this type of treatment 
enhances the resistance of a resist mask to an etching treatment. 
5. Claims 3, 11, 14, and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lindley (U.S. Patent 6326307) and Meyer (U.S. Patent 4504574) in 
view of Ko (U.S. Patent Publication 2003/0129816). 

The teachings of Lindley and Meyer have been discussed in paragraph 4 above. 

Lindley and Meyer fail to disclose that the plasma used in the treatment and 
etching processes can be generated by carbon dioxide. 

Ko discloses a process for increasing silicon-containing photoresist selectivity 
comprising: providing a substrate with a photoresist placed on top, exposing the 
photoresist to a light source for patterning (Paragraph 0026), eventually curing the 
photoresist layer with a plasma, which may be formed by carbon dioxide or carbon 
monoxide gas (Paragraph 0037), and etching the substrate in an etch chamber 
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(Paragraph 0037). 

It would have been obvious to one of ordinary skill in the art, at the time of 
invention by applicant, to have used carbon dioxide to generate a plasma, as suggested 
by Ko, in the process of Lindley and Meyer because Ko teaches that carbon dioxide 
works similarly to carbon monoxide to harden a layer of photoresist so that the 
photoresist layer is protected against etching. 

6. Claims 15-17, 19, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lindley (U.S. Patent 6326307) in view of Meyer (U.S. Patent 
4504574) as applied to claims 1,2, 5-10, 12, 13, 21, and 23 above, and further in view 
of Ma (U.S. Patent 6830877). 

The teachings of Lindley and Meyer have been discussed in paragraph 4 above. 
Lindley also teaches that the photoresist is stripped by ashing after the etching process 
is complete (Column 4, Lines 55-57), as recited in claim 15 of the present invention and 
that conventional photoresist processing is used (Column 4, Lines 60-64), which 
includes photoresists requiring a 193 nm light source. 

Lindley and Meyer fail to disclose that the photoresist pattern was formed by an 
ArF light source. 

Ma discloses a method for forming via and contact holes with a photoresist 
comprising imaging a photoresist material using an argon fluoride laser source since a 
193 nm source is required (Column 2, Lines 7-11), as recited in claim 15 of the present 
invention. 
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Lindley and Meyer teach every limitation of dependent claims 16, 17, 19, and 20 
of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, without undue experimentation to have used an argon fluoride 
laser source, as suggested by Ma, in the photoresist patterning process of Lindley and 
Meyer because the exposure conditions for a photoresist are dependent on the specific 
photoresist used in the process. 

Response to Arguments 
7. Applicant's arguments, filed 8/22/2007, have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of newly found prior art 
references. 

The references, Chu and Meyer, have been added in the place of Gabriel to 
teach the use of a fluorine-free, carbon monoxide plasma to treat a surface of a 
patterned photoresist layer in order to protect it from a subsequent etching process. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brittany Raymond whose telephone number is 571-272- 
6545. The examiner can normally be reached on Monday through Friday, 8:00 a.m. - 
4:30 p.m. EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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